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FRONT PANEL SERVING AS EXTRACTION LEVER FOR CIRCUrr SLED 

MOUNT 



BACKGROUND OF THE INVENTION 

The present invention relates generally to arrays of circuit board modules. 
An example of such an array is one tiiat contains many circuit sled modules for hard 
disk drives (HDD) which are often used in large-scale database applications. In such an 
array, one or more trays are used to house a pluraUty of circuit board or sled modules. A 
typical module has a chassis to which a HDD is mounted, the HDD, a circuit board, and 
a front panel. The ends of such a circuit sled module typically contain mating 
connectors which mate with corresponding mating connectors at the end of the tray. A 
typical front panel is permanently affixed to the chassis and may contain holes through 
which screws can be inserted to screw tiie sled module to a portion of the tray in which 
it is housed. Removal of the sled module would require the removal of the screws and 
then pulling the module until it is free of the tray. Other arrangements do provide for 
removable sled modules that use a pair of levers to insert or extract the module from the 
rack. This arrangement typically requires that any front panel be an assembly that is 
separate from the circuit modules themselves. 
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SUMMARY OF THE INVENTION 

The present invention comprises a panel for a circuit sled module which operates 
to lock the sled module in place when it is in the tray and also serves as an extraction 



3336.1003-000 



lever for removing the sled module from the tray. As the panel is rotated, it operates to 
provide the necessary forces to either engage or disengage the mating cotmectors 
between the circuit sled module and flie tray it is being mounted on. The panel may 
have a front side, a top, a bottom, left and right side walls extending &om the front, 
5 holes in the side walls toward the bottom of the panel, and at least one hook near the 
bottom of the panel. The holes are for receiving a rod or screw or rivet which connect 
the front panel to the circuit sled module and forming an axis about which the panel can 
rotate. Thehook(s) are located near the bottom ofthe panel and engage a catch on a 
fray when the circuit sled module is properly mounted in the tray and the panel is in a 
1 0 closed position. The hooks can extend from a lower portion of the side wall or can be 
separate fixjm the side wall themselves. 

The panel may fiirther comprise a screw or fastener or cUpping mechanism for 
releasably locking the panel to the circuit sled module when the panel is in a closed 
position. In addition to providing a mounting base for the hooks for engaging a catch on 
15 the tray when the panel is in a closed position, the panel also serves as a lever for 

extracting the circuit sled module from the tray v^hen the panel is an open position. The 
front panel may further comprise vents in the front of the panel to allow air flow 
between the circuit sled module and the outside environment. The panel may also 
comprise electrically conductive grounding tabs for grounding tihe panel to an adjacent 
20 panel or circuit sled module or the tray itself. The circuit sled modxile may comprise a 
hard disk drive. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

The foregoing and other objects, features and advantages ofthe invention will be 
apparent from the following more particular description of preferred embodiments of 
25 the invention, as illustrated in the accompanying drawings in which like reference 

characters refer to the same parts throughout the different views. The drawings are not 
necessarily to scale, emphasis instead being placed upon illustrating the principles ofthe 
invention. 



Fig. 1 shows a circuit sled module having a front panel in the open position. 
Fig. 2 shows a circuit sled module having a front panel in a closed position. 
Fig. 3 shows a tray for housing multiple circuit sled modules. 
Fig. 4 shows a closeup of two circuit sled modules hoxised within a tray. 
Fig. 5 shows a closeup view of the hooks at the bottom of a front panel of a 
circuit sled module engaging the catch on the tray. 
Figs. 6A-6D show a sled insertion sequence. 
Figs. 7A-7D show a sled extraction sequence. 

DETAILED DESCRIPTION OF THE INVENTION 

A description of preferred embodiments of the invention follows. 
The present invention comprises a front panel for a circuit sled module which 
performs several functions. First, the panel serves as the front panel for the circuit sled 
module. Second, the panel has one or more hooks for engaging a catch on the tray for 
locking the circuit sled module in place when the panel is in a closed position. Third, 
when the panel is in an open position, it serves as an extraction lever for extracting the 
circuit sled module from the tray. 

Fig. 1 shows a circuit sled module 2 having such a front panel 4. The panel has 
a front 6, a top 9, a bottom 11, a left side wall 8, and a right side wall 10. Towards the 
bottom of the panel there are one or more hooks 12 which will engage a catch on the 
tray when the circuit sled module is inserted into the tray and the panel is in a closed 
position. Also near the bottom portion of the panel are holes 16 for receiving a rod or 
screw or rivet 14 that is attached to the circuit sled module. In the embodiment depicted 
in Fig. 1, both the hole 16 and the hook 12 are shown on a separate side wall extension 
than the left side wall 8. In other embodiments, the left side wall 8 can extend fijrther 
down the length of the panel and the hole 16 can be integrated in that left side wall 8. 
Similarly, the hook(s) 12 can also be either integrated with the side walls 8 and 10 or 
separate as shown in Fig. 1. 
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In a preferred embodiment, the panel contains some additional features. The 
panel may comprise vents 18 allowing air to flow into and out of the circuit sled 
module. The panel may also comprise grounding tabs 20 for electrically grounding the 
circuit sled module. The ground tabs 20 can be located on either or both side walls. In 
5 Fig. 1 , two grounding tabs 20 are shown on the left sidewall and in Fig. 4, one 

grounding tab 20 is shown on tiie right sidewall. Lastly, the panel may contain a means 
for releasably locking the front panel to the circuit sled modxxle. In Fig. 1 , the fastener 
shown is the screw 24 which screws to the hole 22 in the circuit sled module, thereby 
locking the panel 4 to the sled module 2 when the circuit sled module is in a tray and in 
if 1 0 the locked position. A circuit sled module 2 with the panel 4 shown in a closed position 
ig is shown in Fig. 2. 

Fig. 3 shows a tray 26 for housmg a plurality of circuit sled modules 2. In Fig. 3 
two circuit sled modules are shown and the rest of the slots in the tray are empty. 

Fig. 4 shows an enlarged section of the tray 26 which houses two circuit sled 
15 modules 2. In this drawing, the front panels 4 are shown in a closed position. In this 
position, the hooks 12 engage a catch 28 on the tray 26. When the panel 4 is in this 
closed position, and tiie screw 24 is screwed closed, the circuit sled module 2 is locked 
into tibie tray 26. 

Fig. 5 shows an enlargement of the bottom portion of the panel 4 engaging the 
20 catch 28 on the tray 26. The rod or screw 14 which is attached to tiie sled module 2 and 
goes through the holes 16 in the panel 4 provides an axis around which the front panel 4 
of the circuit sled module 2 can rotate, hi Fig. 5, the panel 4 is shown rotated sUghtly in 
the coxmterclockwise direction from an upright position. 

Figs. 6A-6D show flie sequence for inserting a circuit sled module with the steps 
25 following left to right. In these figures, as with Figs. 7A-7D discussed later, the "outer 
tips" described in the steps 30-37 are the bottom portions of the panel 4, the "inner tips" 
are the hooks 12, and the "chassis Up" is the catch 28 on the tray 26. The mating 
connectors discussed in the figures and below are not shown, as they are on the end of 
the circuit sled module not shown in these figures. The mating connectors on the circuit 
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sled module mate with corresponding comiectors at the back of the tray. It often takes a 
considerable amount of force to insert or extract the sled modules as the mating 
connectors are engaging or disengaging. Thus it is desirable, to provide a front panel 
which serves as an insertion and extraction lever which ^plies the necessary leverage to 
5 aid in engaging or disengaging the mating connectors. 

In Figs. 6A-6D, as shown in step 1, 30, when a circuit sled module 2 is first 
inserted into a tray 26 the panel 4 is in the open position. Li step 2, 3 1 , the front panel 4 
is rotated about the rod or screw 14 in the clockwise direction such that the hooks 12 
begin to engage a catch 28 on the bottom of the tray 26 (chassis lip). In step 3, 32, as 
10 tiie panel 4 further rotates, the hooks 12 engage the inner surface of the catch 28 and this 
motion forces the circuit sled module toward a mating coimector on the tray 26 (not 
shown) which engages the corresponding mating connector on tiie circuit sled module 
(also not shown). In step 4, 33, once the front panel 4 is ftilly vertical, the hooks 12 lock 
1=* the bottom of the circuit sled module 2 in place while the screw or fastener 24 locks the 

1 5 top of the panel 4 in place thereby fully securing the sled module 2 in the tray 26 and 
preventing movement. 

Figs. 7A-7D show the circuit sled module extraction sequence with the steps 
following right to left. In step 1 , 34, when it is necessary to remove the circuit sled 
module 2 from the tray 26, the screw or fastener 24 is loosened to allow the panel 4 to 
20 rotate counterclockwise about the axis formed by the rod or screw 14. In step 2, 35, the 
panel 4 is shown to rotate until the bottom portion (outer tips) of the panel 4 contacts the 
outer surface of the catch 28 (chassis hp) of the tray 26. In step 3, 36, as the front panel 
4 continues to rotate, the circuit sled module is forced away from the mating comiector 
(not shown) by the force of the bottom portion (outer tips) of the panel 4 pushing 
25 against the outer surface of the catch 28 (chassis lip) of the tray 26. In step 4, 37, once 
the hooks 12 have disengaged the catch 28 (chassis lip) on the bottom of the tray 26 the 
circuit sled module 2 freely slides out of the tray 26. 

While this invention has been particularly shown and described with references 
to preferred embodiments fhereol^ it will be understood by those skilled in the art that 
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various changes in form and details may be made therein without departing from the 

scope of the invention encompassed by the appended claims. 

For example, the screw or fastener 24 can be replaced with any kind of clipping 

or locking mechanism including push button latches, key operated locks, or any other 
5 type of mechanism which can releasably lock the front panel in place when in a closed 

position. Similarly, rod 14 can be a screw or rivet or any other type of mechanism 

which allows the front panel 4 to rotate about an axis near one end of the front panel. 

Additionally, as described earlier, the hook 12 can be separate from the sidewalls 8 and 

10 of the front panel, as shown in the figures herein, or it can be integrated directly with 
^ j 10 the side panels. Also, the panel 4 can be inverted such that the hooks 12 and holes 16 
if} are near the top of the panel 4 and the screw or fastener 24 is near the bottom. Li such 

"q an arrangement, the corresponding tray 26 and catch 28 for receiving the hooks, would 

I"* also need to be inverted. Lastly, the grounding tabs 20 can be arranged in any fashion 

in that electrically connects the front panel 4 to any other circuit sled module or the tray 

'm 15 itself to provide a proper grounding. 
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